Methods and Results. Serum Lp(a) distribution and its relation to parental histories of myocardial infarction were examined in 2,438 children (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) years old) from a biracial community. Parental myocardial infarction was used as a surrogate measure of future risk of disease in the offspring. Lp(a) levels averaged 1.7-fold higher in blacks than in whites (p<O.OOO1). A small but significant sex difference (females greater than males, p<O.05) was seen in both races. Race was the only independent variable that contributed appreciably (9%o) to the variability of Lp(a) in serum. White children with parental myocardial infarction (n =90) had increased levels of Lp(a) compared with those without parental myocardial infarction (22.4 versus 17 .1 mg/dl, p<0.01). Furthermore, among white children, the prevalence of parental myocardial infarction was higher in those with Lp(a) levels of more than 25 mg/dl than in those with values of 25 mg/dl or less (9.5% versus 5.4%, p<0.01). In contrast, the relation of Lp(a) to parental myocardial infarction was not seen in black children. No associations were observed betWeen parental myocardial infarction and serum levels of any of the lipids or lipoprotein cholesterol classes in children of either race.
Concluions. Serum Lp(a) levels may prove valuable in the assessment of coronary artery disease risk early in life among white populations. These findings also emphasize the need to evaluate the atherogenic potential of Lp(a) in different racial groups. (Circulation 1991; 84:160-167) Serum lipoprotein (a) [Lp(a)] is a cholesterolrich lipoprotein with structural features of low density lipoprotein (LDL) and plasminogen that provides a link between atherosclerosis and thrombosis. 12 The apolipoprotein (apo) moiety of Lp(a) includes apo B and apo(a), the latter being the antigenic determinant. 34 Structurally, apo(a) subunit contains multiple copies of kringle 4 , a single copy of kringle 5, and a protease domain, which are highly homologous to their plasminogen counterparts. 5.6 Furthermore, it exhibits genetic-size polymorphism that can be related to Lp(a) concentration in serum. 7 Although Lp(a) is synthesized independently of other apo B-containing lipoproteins, its catabolism appears to follow the LDL pathway. 28, 9 Although Lp(a) contributes less than 15% to serum total cholesterol, clinical studies of adults have shown that elevated levels of this lipoprotein are strongly associated with coronary artery disease (CAD)10-'3 and stenosis of carotid and cerebral arteries1415 and saphenous vein bypass grafts.16 However, it is not known whether the relation of this putatively atherogenic lipoprotein to CAD is the same in different racial groups. In the United States, the incidence of premature CAD is relatively lower in blacks, especially in black males, than in whites. [17] [18] [19] Although extensive prevalence data on Lp(a) are available in white populations,2 such information in the black population is limited to a few studies involving small samples. 20.21 The pathological precursors of CAD begin in childhood. 22 Prospective studies are needed to deter- Immediately before the survey, a self-reported parental history of myocardial infarction was obtained through questionnaires completed by each child's parent or guardian, as shown in Table 1 . The percentages of incomplete (or "don't know"') responses to the presence of parental histories among white and black children in whom Lp(a) data were obtained were 13% (n=202) and 28% (n=245), respectively. Among the children included in these analyses, 90 (7%) white children and 37 (6%) black children had parental histories of the disorder.
The data on parental history were not verified through examinations of case records. Associations of self-reported parental histories of myocardial infarction, diabetes mellitus, and stroke with levels of serum lipids, lipoprotein cholesterols, and apolipoproteins among children from this community have been reported previously. [26] [27] [28] Anthropometric and Lifestyle Examinations Sexual maturation was determined by visual assessment of secondary sex characteristics during a physical examination, according to the method of Tanner.29 The ratings for sexual maturation ranged from 1 (no development) to 5 (complete development) according to the stages of female breast or male genitalia development. Subscapular skinfold thickness was used as a measure of adiposity.
Information on lifestyle characteristics was obtained by questionnaires concerning smoking (number of cigarettes per week, grades 3-12), alcohol intake (ml/wk, grades 7-12), and oral contraceptive use (girls, grades [7] [8] [9] [10] [11] [12] 
Results

Distribution and Mean Levels
The frequency distribution of serum Lp(a) in black and white children are shown in Figure 1 ; mean levels as well as selected percentiles by race and sex are listed in Table 2 . Overall, Lp(a) levels were markedly higher in black children than in white children, irrespective of sex. Fifty-two percent of the white children had Lp(a) levels of 5 mg/dl or less; in contrast, only 14% of black children fell into this category. The frequency distributions were continuous but highly skewed to the right in both races, reflecting the wide difference between the median and the mean values for each race-sex group. A small but significant male/female difference in Lp(a) was seen in both racial groups, with females having higher values than males.
Mean levels and both race-and sex-related differences of the major serum lipids and lipoprotein cholesterols remained essentially the same as previously noted in children from this community35'36 (data not shown). In particular, black children had significantly higher levels of total cholesterol and HDL cholesterol and lower levels of triglycerides and VLDL cholesterol compared with white children.
Relation to Age and Sexual Maturation
Race-and sex-specific levels of Lp(a) in children between the ages of 8 and 17 years were estimated by a polynomial regression model to examine the agerelated trends (Figure 2) . Overall, Lp(a) levels tended to decrease in younger children (8-10 years) and to increase in older children (11-17 years (Figure 3, right panel) . Among the white children, the percentage of offspring with parental disease was higher in those with Lp(a) levels of more than 25 mg/dl than in those with Lp(a) levels of 25 mg/dl or less (9.5% versus 5.4%, p<0.01). In contrast, the above trend was not seen among black children. Furthermore, black and white children with parental histories of myocardial infarction had similar levels of serum lipids and lipoprotein cholesterol fractions compared with those without parental histories of the disease (data not shown). Male (%) 50 47 Smoking (%)* 11 10 Drinking (%)t 15 9 Oral contraceptive use (%)t The prevalence of parental myocardial infarction was further examined in relation to a range of selected levels (quintiles) of Lp(a) in children of both races (Figure 4) . Among white children, although the percentage of offspring with parental disease remained more or less the same between the first and fourth quintiles, the prevalence of parental disease increased 1.9-fold between the fourth and fifth quintiles, whereas no consistent pattern has emerged over the quintiles among black children.
Discussion
The present community-based study provides race-, sex-, and age-specific levels of serum Lp(a) in children and examines the relation of Lp(a) levels in offspring to parental myocardial infarction. Black children of both sexes showed markedly higher levels of Lp(a) than their white counterparts, with the frequency distribution highly skewed in both races. It appears that this pattern continues through adulthood, because similar black/white differences in Lp(a) have been noted in adult populations of both the United States and the Congo.20.21 In addition, females of both races showed slightly higher Lp(a) values than males.
In the present study, race was the only independent variable that contributed appreciably to the variability of Lp(a) in serum. Other variables such as children's age, sex, sexual maturation, adiposity, cigarette smoking, alcohol intake, and use of oral contraceptives contributed very little to Lp(a) levels. This is in contrast to the marked influences that these covariates have on LDL levels of children and adolescents, 38 level. Furthermore, the percentage of white offspring with parental myocardial infarction tended to increase above the 75th percentile levels of Lp(a); others have suggested a "threshold" concentration in this relation. 13, 40 In white populations, increased levels of Lp(a) similar to those found in the present study have been reported in adult first-degree relatives of patients with premature CAD.13,41-43 A similar trend was also noted in Hawaiians of Japanese ancestry in whom Lp(a) levels were similar to those found in white populations.12 Clinical studies in adults have shown association of premature CAD with increased levels of Lp(a).10-'3 Taken together, it appears that the adverse levels of Lp(a) may be evident long before clinical symptoms begin.
The present study, we believe, was free of biases with respect to proband selection. Although selfreported parental histories were not verified in the present study, others have found that 73-81% of self-reported myocardial infarction can be confirmed by reviews of medical records and death certificates.4445 Furthermore, nonsystematic misclassification generally reduces the risk estimate. Despite any possible misclassification of the disease, our results clearly show that white children with elevated Lp(a) levels tended to have increased prevalence of parental myocardial infarction.
In contrast to the findings in white children, there was a lack of a relation between childhood Lp(a) levels and prevalence of parental myocardial infarction in black children. It is likely that the high rate of "don't know" responses to parental histories in blacks (versus whites) might have influenced the results. However, the levels of Lp(a) among black children remained similar irrespective of the status (yes, no, or don't know) of parental histories. Although parents and guardians were instructed to provide information on true fathers and mothers, it is difficult to determine whether parents providing histories of myocardial infarction were biologically related to the children and whether information on this aspect differed between the races. Furthermore, parents with a history of myocardial infarction are likely to be older than those without, implying higher parity and/or late child bearing, which might relate to other risk variables. In the present study, as expected, parents with histories of myocardial infarction were significantly older than those without in both races; however, there was no significant age difference between the races within each category.
It is of interest that although the putatively atherogenic Lp(a) levels are markedly higher in blacks than in whites, corresponding black excess in CAD is not seen among the US adult population. Studies have shown that, in general, atherosclerotic fibrous plaque lesions in the coronary artery develop much later in blacks than in whites.46,47 Furthermore, the incidence of premature CAD for black males is relatively lower than that for whites, although the results are not consistent in black females.17-19 It has been suggested that the increased levels of antiatherogenic HDL in blacks (versus whites) may counteract the atherogenic potential of Lp(a).2048,49 Further detailed studies regarding the relation of childhood Lp(a) levels and prevalence of myocardial infarction in black parents from other populations are needed to confirm the generality of these findings.
The relation of risk factor levels in childhood to subsequent CAD in adulthood is uncertain. Furthermore, there is no consensus regarding the best methods of identifying children at risk for CAD. The present study as well as our previous studies2627 on the total population of children from this community showed that the levels of lipids and lipoprotein cholesterol fractions in children of either race remained similar between those with and without parental histories of myocardial infarction. However, observations from the Bogalusa Heart Study28 and others50- 52 showed a significant relation between childhood levels of lipoprotein cholesterol fractions and prevalence of parental myocardial infarction among children with dyslipoproteinemia. For example, we found that high levels (95th percentile or more) of childhood LDL cholesterol related significantly to parental myocardial infarction in whites, whereas low levels (5th percentile or less) of childhood HDL cholesterol related significantly to parental disease in blacks.51 It appears that childhood Lp(a) levels may be a better marker for CAD risk than lipoprotein cholesterol levels in the general population of white children.
A family history of premature heart attack has been shown to be an independent predictor of CAD in first-degree relatives.53 However, in children, parental history may not be useful in identifying those who are at risk, especially when both children and parents are still quite young. It has been shown recently that serum Lp(a) levels could be substituted for a knowledge of parental history of premature CAD in distinguishing patients from controls.4' The results of the present study favor the concept that Lp(a) may be valuable in the assessment of CAD risk early in life among white populations. They also emphasize the need to evaluate the atherogenic potential of Lp(a) in different racial groups.
